MATERIAL AND METHODS
The feeding habits of Rotylenchus lIniformis (Thorne), Paratylenchus crenatus Loof, P. penetran.r (Cobb), Tyleiichorhynchus dllbills (Butschli) and Hemicycliophora .rimili.r Thorne were studied by observing these nematodes on various hosts growing in thin agar layers in polyethylene bags. While this method was particularly suitable for observing ectoparasitic species, roots are not transparant enough to see nematodes clearly inside their tissues and often air bubbles between the root hairs and in the intercellular spaces obscure the view. Pratylenchus crenatus, which generally lives endoparasitically, appeared to remain largely outside the roots of Poa annua and Stellaria media, which were therefore very suitable plants to study the feeding habits of this nematode.
Seedlings and nematodes were placed in agar as described by Den Ouden ( 1960 ) . Roots growing against the polyethylene and nematodes feeding on them could be observed at high magnifications, even with oil immersion objectives. Paraffin immersion oils should not be left on the polyethylene very long because the polyethylene crinkles, hampering further observation. The strong light of the microscope lamp did not seem to disturb the nematodes. Anatomical details of the nematodes, contractions of muscles and flow of saliva could be seen clearly.
Observations on the feeding of Rotylenchus uniformis on roots of various plants Soon after the nematodes had been placed in the agar near a rootlet of a host they moved in the direction of the root. After reaching it they moved back and forth along it protruding their stylets now and then. Some hours later they were feeding. R. uniformis showed no preference for particular parts of the roots but fed anywhere except the root tip, firstly on epidermal cells, and it was seen sucking in the contents of root hairs of Lolium perenne. Soon afterwards the nematode penetrated deeper into the root tissue and then fed on the cortical parenchyma. This was always accompanied by destruction of epidermal and cortical cells, the remnants of which shrivelled and turned first yellowish and later brown. Necrosis did not seem to extend beyond cells on the contents of which the nematode fed or had been feeding. After some days feeding at the same spot the anterior part of the nematode was buried in the root tissue and surrounded by brown necrotic tissue. In small carrot plants these necroses soon became dark brown. Carrot roots were damaged more severely by R. uniforms than chicory roots. However, necrosis always remained restricted to the immediate vicinity of the nematode feeding sites.
Before a cell was chosen for feeding several were probed by the stylet. The nematode pressed its lips against the cell wall and gave short jabs with the stylet. Where it was too tough to be punctured, the cell wall was pressed inwards and the head of the nematode was pushed back by the thrust of the stylet. A nematode might try for up to fifty times and then give up. In a more successful case the nematode pushed the stylet against and through a cell wall about 250 times at the same spot, at a rate of thrust of one or two per second. In the final ten to twenty jabs the stylet was seen to pierce the vacuole wall. This whole process took 15 to 20 minutes. After this the stylet remained protruded in the cell and the oesophageal bulb started to pump, first with single contractions each separated by several seconds; after a pause of about 20 minutes the bulb began to pump regularly at about two contractions per second.
A nematode may keep its stylet in one particular cell for a considerable time and feeding is then alternated with rest periods.
Nematodes left places where they had been feeding for some time without apparent reason. Some nematodes returned to the necrotic spot they had left and started feeding on adjacent cells. In one case three nematodes were seen feeding in the same place on a carrot root, their heads nearly touching one another. One larva was seen feeding at the same place for 5 consecutive days. Most probably it fed on several cells, as the necrotic area around its head gradually increased in size during these 5 days.
Feeding of Pratylenchus crenatus on roots of oats and of Poa annua.
A few P. crenatus specimens were observed while puncturing root cells and feeding. One specimen, which tried to pierce the cuticle pushed its stylet against
